We repo rt the case of a 56-year-old bla ck woma n with a locally agg ress ive chondrosarcoma at an unu sual tum or site: the right arytenoid cartilage . The tumor extendedfrom the sup erio r pole of the right aryt enoid cartilage to the sof t-tissue areas ofthe right aryep iglotticfo ld, p iriform sinus, and interarytenoid area. We und ertook a conservative surgical approach by perform ing an endosco p ic transoral CO 2 laser resection, a right arytenoi dec tomy with wide sof t-tissue ma rgin s, and a trac heo tomy in anti cipation of postoperat ive edema . Su rg ical exploration revealed that the tum or ex tended into the crico id ca rtilage . Histopathology de mo nstrated a low-grade chondrosarcoma of the convent ional variant. Clea r margins were obta ined by staged p rocedu res. Chondrosarcomas of the larynx typically exhibit low-grade histopathology, and affected pati ents ha ve a low incidence of metasta sis and a goo d p rogn osis. Ev en so, these tum ors can present dia gnosti c and therap euti c challenges. Surgical resection p rovid es adequate airway p rotection and sound oncolog ic safety while p reserving speech and swa llowing, and these sho uld be the surgeo n sgoals in thi s setting. Options incl ude open lary ngofi ssure, thyrotom y, orga n preservati on with partial laryn gectom y, and endoscop ic laser resection.
Introduction
Chondrosarcomas are malignant tum ors of cartilaginous ori gin that are usually found in the pelvis and extre mities. Only 2 to 5% of all chondrosarcomas arise in the head and neck ,1.2 and they account for few er than I %3 of all laryn geal malignancies. The male-to-femal e ratio of laryng eal chondrosarc omas is 4: I, and the mean age at Regional metastasis is uncom mon: Chondrosarcom as often originate in the hyaline cartilage. When the y do , the most common sites are the cricoid cartilage (70%) and the thyroid cartilage (20%); they rarely arise in the cartilages of the arytenoid, trach ea, or epiglottis.' In fact, fewer than 10 cases of chondrosarcoma of the arytenoid cartil age have been reported in the literature. As a con sequence, information on the presentation, diagnosis, management, and follow-up of these lesion s is lim ited. In this article, we describe a case of cho ndrosarcoma of the arytenoid cartilage, and we briefly re view the literature on the se lesions.
Case report
A 56-year-old black woman present ed to our clin ic for a completion thyroidectomy. She had und ergone a thyro id lobectomy for papillary cance r approx imately 2 yea rs earli er and had been lost to follow-up.
At presentation, the patient's voic e was slightly lowpitched , but she had no laryngeal complaints and no history of laryngeal surgery. Flexible laryn goscopy incidentally identifi ed a thick white plaqu e that measured 4 to 5 mm in its widest dimension on the right arytenoid cartil age (figure 1). Examin ation also rev ealed mild vocal fold edema secondary to her long history of cigarette smoking, but her vocal fold mobilit y was unimpaired . No additi onal laryn geal abno rmalities were observed.
Unde r microdirect laryngoscopy, the lesion was remo ved in its entirety. Histologic analysis ident ified it as a chondroid mass with low cellularity, mild cytologic atypi a, and foc al infiltration of the adjacent soft tissue and minor salivary glands (figur e 2).The final histopathologic diagnosis was a chondroid lesion that was highl y suspicious for low-grade chondrosarcoma of the conventional variant.
At follow-up 2 weeks later, nasoph aryn golaryngoscopy detected another white lesion in the right arytenoid cartilage at the same site where the original lesion had arisen (figure had completely muco salized. The right voca l fold was imm obile, but glotti c closure was good. Successful decannulation of the trach eotomy was achieved.
Three years postop eratively, the patient remained free of recurrent disease.
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Discussion
The etiology of chondrosarcoma is unknown, but severa l theories have been proposed. Accordi ng to one theory, disordere d ossifica tion of the laryngeal carti lage s contributes to mechanical traum a and ischemia , whic h in turn lead to the development of pluripo tential mesenchymal stem cells.' Another theory is that chondro sarcomas are caused by maligna nt change secondary to polytetrafl uoroe thylene (Teflon) injections' > or exposure to radiation. ' Presentation. The presenting fea ture s of laryngeal chondrosarco ma depend on the tumor's spec ific locat ion in the larynx. Because the tumor grow s slowly, patie nts may experience subtle symptoms for several years before a diagnosis is made. In a study of III patients with chondro sarcoma of the larynx, Thome et al found that 65% of them presented with hoarseness and 25% with dyspne a, airway obstruction, or breathin g difficulti es; a ....... 3). Computed tom ography (CT) of the neck confirmed a prominence in the right arytenoid cartilage and right aryep iglottic fold; no pathologic lymphadenopathy was evident. Based on the CT findings and the known histopathology of the original lesion, the patient was advise d to undergo a definitive excision of the tumor with wide margins.
The second procedure involved endoscopic transoralCO 2 laser excision of the superior half of the right arytenoid cartilage and adjace nt soft tissue.The mucosa was closed with a suture over the site of excis ion. Histopathologic review confirmed the diagnosis of a low-grade chondrosa rcoma that had infiltrated the respiratory mucosa and exhibited sarcomatous features at the soft-tissue and cartilaginousspecimen margins (figure 4).
A third procedure became necessary to resect residual disease at the surgical margins. Microlaryn geal surgical instruments were used forthi s procedure to avoid introdu cing laser artifact into the frozen-section surgical margins. Frozen-section anal ysis of the margin s indicated that the tumor had extended into the mucosa and soft tissues adjace nt to the right arytenoid cartilage . The se margins involved the medial piriform sinus mucosa, the aryepiglottic fold and corni culate cartilage, and the interarytenoid mucosa . A co mplete disarticulation of the arytenoid from the cricoaryte noid joint was perfo rmed. However, froze n-sect ion margins of the joi nt were still positive, and therefore further surgery was required-eurettage of the superior aspect of the cricoid cartilage until the deep margins showe d no evidence of tumor on frozen section (figure 5). A large soft-tiss ue defect remained, and it was left to heal by secondary intention.
A tracheotomy was performed at the end of the endoscopic procedure to prevent airway compromise from anticipated postop erative laryngeal edema. The patient 's postoperative course was uncompl icated, and she was able to swallow without aspiration; dysphonia was only mild. Six week s postop eratively, the site of the resection small number presented with a mass lesion, dysphagi a or dysphonia, voice changes, stridor, shortness of breath, or pain.' It is rema rkabl e that our patient did not exhibit any symptoms; her vocal fold mobility was unimpaired , and there was no mass effect in her airway. Physical examin ation of a patient with chondrosarcoma of the laryn x usually reveals the presence of a subglottic or submucosal larynge al mass , vocal fold paral ysis, or displacement of the arytenoid cartilage by the tumor." Meta stasis rates range from 2 to 8%.4, 10One report of bone metastasis of a dedifferentiated chondro sarcoma indicated that higher tumor grade is directly correlated with meta stasis." Endo scopy in conjunction with CT and magnetic resonance imaging (MRI) may be useful in tumor dete ction, preoperative plannin g, and follow-up surveillance. However, it is difficult to distinguish a chondrosarcoma from a benign chondroma on imaging, although a CT that shows coarse or stippled calcific ations may raise the suspicion of a chondrosarcoma.
In our patient, no bony or cartilaginous lesions were identified on CT. The prominence on the aryepiglottic fold was the only indication of pathology. The lack of calcific stippling in this case may have been attributable to the limited degree of ossification seen in the arytenoid cartilage; as mention ed, some authors believe that disordered ossification of the laryngeal cartilages may be a cause of laryng eal chondrosarcoma.' MRI may be useful in determining the extension of the lesion into adjacent soft tissues. Extension notwithstanding, only conservative surgery with clear margins is indic ated for both chondrosarcoma and chondroma. such as adenocarcinoma and squamous cell carcinoma. Chondromas are also uncommon in cartil aginou s tissue; they lack the nuclea r atypia, mitotic figures, and necrosis seen in chondrosarcom as. It is interesting that benign chondromas have been observed juxtaposed on chondrosarcomas in the larynx; it has been theorized that this juxtaposition repre sents a developmental precursor to malignant change.'! Chondrosarcomas of the larynx mainly fall into the low-grade categ ory, arising from hyaline cartilage. In addition to nuclear atypia , the histologic diagnosi s of chondrosarcom as is based on their increased cellul arity and tendency to invade surrounding tissue. Nonep ithelial tumor s such as chondrosarcomas tend to arise in submucosal tissue ; whether the overlying muco sa is involved is determined by the resistance of local tissues to tumor growth. The penetration of the muco sa in our patient is intere sting because most chondrosarcomas present as a submuc osal mass. It is possible that the arytenoid tumor eroded through the mucosa by following the path of least resistance superiorly rather than inferiorly through the cricoid cartilage .
The five major histologic variants of chondrosarcoma are conventional. ntyxoid, dedifferentiated. clear-cell. and mesenchymal . An analysis of 400 patients with chondrosarcoma of the head and neck in the Amer ican College of Surgeons' Nation al Cancer Data Base revealed that 80.8% of the tumor s were of the conventional variant, 10.5% were myxoid , and 8.8% were of the mesenchymal variant.13The mesenchymal and myxoid variants were twice as common in blacks and Hispanics than in whites, a difference that the authors attributed to a gene tic rather than socioeconomic cause. A poorer 5-ye ar survival rate was associated with higher-grade tumors, regional or distant spread, and the myxoid and mesenchymal subtypes.
Treatme nt. Preservation ofa patient's quality oflife with voice-and function-sparing techniques is an import ant consideration when planning surgical resection of these laryngeal tumors. Therefore, current opinion indicates that a conservative surgical approach is the best option . Tumor resection wit h a margin of norma l cartilage is possible by open laryngofissure, thyrotomy, organ preservation with partia l laryngectomy, or endo scop ic resect ion. Total laryngectomy is indicated for large primary tumor s, such as those that involve more than half of the cricoid cartilage and for recurrent tumors not amenable to partial laryngectom y.14 Conservative surgical management is supported by the low-grad e behavior of these tumors and by studi es that show only a small difference in survival between patient s treated with a total laryngectomy (86%) and patients with recurrent tumors treated with salvage surgery (77%).14. 16 Overall 5-year survival rates in two comprehensive studies of laryngeal chondrosarcoma, one involving 111 patient s" and the other 47 patients," were 96.3 and 90.1 %, respectively. Another opti on for resect ion of prim ary and recurrent lesion s is endoscopic CO 2 laser surgery. 18 Data on adju vant radiation and chemotherapy are limited. Chondrosarcomas are generally considered to be radioresistant ; radiotherapy for low-grade and residua l lesions has been reported successful in only 2 cases with long-term follow -up (3 years '? and 10 years"). Evidence on the efficacy of chemotherapy is even more limited, and it is therefore not recommended.
Overall recurrence rates range from 18 to 40%, so follow -up for at least 5 years-and possibly longer for highe r-grade lesions-is critical to ensuring that a patient remains tumor-free .v -"
In conclusion , chondrosarcomas of the larynx can be cured with minimal morbidity and mortality if they are detected early. Patients with chondrosarcoma of the arytenoid carti lage may not exhibit the characteristic syrnp-762 ' www.entjournal.com tom s or finding s on CT, but laryngoscopic examination may reveal unus ual plaque-like lesions. The diagnosis and management of these tumors prese nts a challenge because of their infrequency, indolent nature, and high rate of recurrence.
